[ y /- / 6

F20

%




REPRODUCTLGY . 8T0UDY - RATRI S -
MOROSOLLTI GLUTAMATE

FIRAT, REPORT

Submitted to

Internationsl Minerals end Chemical Corp.

Skokie, Illinois

November 3, 1966?




- . oy o i yoy
g {/ SOy i SRR  DA N N .
. LSRN fee \lJvl‘- v.‘l.a R S RNV WL S N B et .

- { e

FALLS CHURCH, VIRGINTIA

Svonsor: International Minerals & Chomical Corporation Dete: Fovenbor 3, 1956
Meterial: 1enonolive Glutamate , ~ Lot No:

Subject: 1AL, BEPORT
Reprotociion Study - Rabbits
" Project Mo, k66-103

IRTRODUCTION

The purpese of this study was to characterize and evaluate,
in aduli alkino rabbits, the toxicily of monosciiunm ;lutamate Tollowing
>

short-tern (six to seven vecls) dictary fecding; the effect upon repro-

o on after two to thrce weeks ingestion of monoszodium rlutamate; and
b -3

~

the teratogeaic potential of mencsosdiun glutamale

The samples of monosodiuwn lutemate which were used in this
stﬁdy were received from International Minerals & Chemical Corpo“atloﬂ
on January 19, 199G, May 2, 1955, and Hay 12 1966, They werc submitted by
the spornsor as routine commercial production samples, labeled ACCENT‘brand
monosodium glutamgtc, fine crystalline grade. The materials were hhlte
povders with no discernible odor. For the purpose of this study the com-

pound was considered to be free of impurities and was uscd as received.
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MEETTIONS

One huudred and eiphleen healthy proven byccding: doss and 6h
henlihy proven brecding bhucks, all of the New Zeolund white variely,

[

vere used in the study. Bach snirel was known to have produced or sired

at legst one litter prior o the test. Initial bedy weights ranged from

.

2.6 to h.h kg. for the femzies and from 3.0 to 4.7 kg, for the males.

The animals werc randomly divided into the following five groups:
Group Ko. o, of Animals Dig ary Level
femzles males % ne/ ke

]

(Hegative Control) L2k 16 0 o]

{Positive Control) ' 22 0 - 100%

av]

w

(Low Level) 2h 16 0.1 -

L (Middle Level) ol; 16 0.825 -

vl

(High Level) 24 16 8.25 -
The animals were acelinzted to laboratory conditions and to a

basal diet of ground Purina RabLit Chow for one to two weeks prior to the

control animals were mainteined on the basal ground diet. For the test
animals, MSG was incorporated into the basel diet on a weight/ﬁbight basis
and thoroughly mixed in 2 twin~shell blender to provide the desired dietary

levels.  TFresh dicls were prepared twice weekly. Apart from Group No. 2, the

¥ From Day & to Day 17 of the gestation period.




After a two to three week fecding pericd, each doe in

-

Groups Ne. 1, Wo. 3, Wo. &, and Ilo. 5 was maotod \i.h 5, b*ecu;nb buck Trom
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Wding group; mating was repeated on the following day ilo ensure

s
PRI

fertiiiz

siion. Tach doz in Group lo. 2 wes 2150 mated in the same menner;
however, bucks from the supplier's breeding colony vere used ard then returned.

An equal nurber of does (eigit) from each group were bred at three different

times, within a period of one weelt; eight ¢l the bucks in each group were

used at both the first end the third breeding intervals. From the eichih
HE g0

Jzy-of the gestazticn period (calbu‘ﬂuea from the second

of body weight per day. The material wss mixed in the ground foad during

were returnad to the unitrested

From the eighth through the 16th day of the gestation period,
individual body weightsznd food consumption were recorded daily for the
animals in broup.No. 2. Ctherwise, individusl bod W welghis vere recorded
reekly aﬁd Tood consﬁmption was measured and recorded three times weekly.

The animals vere observed for gross toxic signs and general appearance and

behavior dzily throughout the study.

On the 29th or 30th day of gestation, &ll does were sacrificed

by intravenous air embolism and the young immediately @ellxereo by
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Cacsarcan section. A1l litters. were very carcfwlly examined Tor stillbirths
and possille malformutions,  Individoal weignts (in grams) end Lengbh
(in contimetors) were recorded For all fetvees. The uteri of all does

were corefully exwnined for sites of folsl abtachment and resorpiion.

Faeh fetus was sacs Eii :ed by chlorolora, examined grossly, and then placed

in 107 Tormalin. At this time cach male animel was also sucrificed by .
intrnvcnoﬁs alr ombolism aw“.nﬂc1 »sicd. At necropsy, gonads from repre-
sentative male animels in each group, as well as any grossly abnormil
organs Ivoa either scx were placed in 10% formalin. These tissues are

being stored at Hazlet on Luboratories, Inc., for possible future reference,

After fixation, approuimately one~third of the Tetuses from each

fJJ

Lightcr were inspeeted for exbornzl asd visceral abuormulities and prepared-

for skelelal clearing and staining as follows: cach fetus was skimmed,

-eviscerated, and then totally inmersed in a 2. 0% so]utlon of XKOH Tor

maceration; after & period of thres to four weeks, depending on Tetal size, .
the leluses were transferred to 2 solution of Alizaorin Red S for staining;

and after complete staining, the Teluses were cleared in glycerin and held

in this solution for obser ation of skeletal melfornations and abnornmalities.

Bone utvucture development evaluations included the cranial and facial
aspects of the skull, pectoral girdle, anterior limbs, sternun, and posterior
limbs.  These fetuses, as well as the ones which were not clearecd or stained,

arc being held at Hazleton Lovoratories, Inc.

e L e .
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RESUITS

The mecan weekly body wélghts, weight rauges, and food couswaption,

as woll as Lhe amount of compdund consumed on averaimoe r-/bg/ﬂay basis are
presenloed in Tabio No. 1. The positive conlrol females (brvuw Ro. é)'aré
j not included in this {able sinec they rcce1v£c Compound only from the eizhth
through the 16th gestation dav.

IS,

“In gencral, Lody weight g1¢na and ool consumption were comparable'
| among, all groups. Slight’body weight losses and decreased fooi cous gptioh
were noted during the transiont prericds wher 1 signs of respivelory and/oe
intestinal igfcction,wcre noted in & few of the animals. A morked body weight

loss (note low 1575 gram ra ange in Table lio. 1 Tor 0.1% ferules) in the

al lhat died was obscrved. Except for the interval (eighth through the
l(th day) when Thalidomide was administered and food was restricted (100 grams/
an;vnl/&ay) to assure completc compound consumption, the body weight gains

and f'ood consumption l'or the peeitive control animels were comparsble with

the negalive control animals.

General Appearasnce and Pohavior

At the 0.1% level, one animal of each sex (female Rabbit No. 66-809
and malc Rabbit Fo. 66-900) died during the third or sixth week of the study;

gross signs prior to death (dcpression, labored respiration, bloating,

mucoid diorriea, and boly weight loss) and neeropsy findings indicategd




mucogd entcritié, a coincidentnl disease not related to orel ingestion of
the courmoend, Gross signs indicoling nucold enteritis werc olso notead in _' -
one high level nmele during the last week or two of the study.
One peositive control animel aborted on the 19th geetetion day and
wes therefore sacrificed at that time., Dos To. 66-839 (0.525% monosodium

lutamate level) was sacrificed cn the 25th gestation Gzy due to a noribund

condition, and one negative control aninal was sacrificed on the 27th

11

N

ay after one fetus wes fcund in the cage,

b3

Apart from these firldings, and except for transient signs of
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vheezing and/or a nasal disohs
and test animals, 211 animals seened norzal in eppesrance end behavior

Jhoul ihe study.

One negaﬁive control rale animal showed apparent atrophy of one
testis, The follewing necropsy findinzgs vwere noted among the female negative
contrel animals: Triab;e; mottlied, angd granular liver (one aﬁimal);'parasitic
areas on the liver, parasitic cysts on the nesentery, aﬁd fluid in the
peritoneal cavity (ore animel); ana no grossly visible rigﬁt uterine horn
(one animgl). |

At ?he 0.1% ievel, the male animel that died showed marked autolytic

changes, congested lungs, and ruptured,stomach; the femzle animal that died

e

showed congested lungs, parasitic ereas on the liver, and hardened fecal
3 ‘ s ) ~ ()
reterial in the cecum, Vatery cysts were noted in the uterine wall cf one

enimal at necropsy following sacrifice,
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Onz §5.850 male animold

Yos consonld

on Lhoe

shovwred

pitled, congested, ned tough kidneys; pelatinons inteatinal contenis,
and slight drdestinsd inilemsnlion. G rig ;Ur.';‘rt Biglh Jevel Temnle showed
uleorine Inflermmation, and once pregrut kigh level fernlde showved wotbtery

cysts thr

owshout the rensnl corics. o other grooss nocropsy findings wore

nolted in any of thoe control or lzal animlds, o ‘

Precding Data

The bLreeding datza, which include days

L2

gosiation, metlod of

] oy 1, S P PR B!
delivery {Cacsaycon or notural),

nurber of live youny and sLilibizdd

Table Ho. 2.

Iegative Control:

M
D)
i

Twenty-ome of ihb lozs in this Lr oup bcc ¢ pregasunt.  Apart
from the Cnesarcen section porfornzsd on the 27th day after ono felus was .

expzlled, Cacsarcszu dcliverios vere perforied on the 29th or 3Cih dasy. The

utorl of* thc three nonpregnent snimzls 4id not show any evidence of fetal

1rrplan‘nu1m or resoryption. Total implantation sites in the pregnant does of

ihis group avernzed £.0 and ranged from cne to 1k, OFf the 163 fertilized

e

ova implanted, 19 vere resorbed, 132 were born alive, 17 (including the one

expelled) were dead, and five showed gross abnormslitics. One of the live




pups from Doe No. 66-771 showed collepzed lungs and an incouplete formation
of the dl“fl razt with adhesions Letwesn 17VLT LLS°uu and Lhor cic tissue.
Two of the live pups from Doe KNo. 6C-750 showed rilky sbdominal filuid and

¥

intestinel adhesions. The ona éxpelled fetus from Doe No. 656-~754 showed
incoxplete skin fo “naiﬁon over the anteiior part of the body, including the
head, ro grossly vicible bone forrstion over the cranial area, a small,
twisted left front paw, and 2 tu ning Gown of the right forepav. One'deadl
pup from Doe Ko. 66-761 showed a mottled liver, pale-sppearing iniestines,

end a small awount of fluid in the thorscic cevity. The dead fetuses varied

in size, depending on the stage of develdpment prior to death, and only three

were ﬂonbarablc to the live Tetusas in size, No o*her gro s abnormalities were

observed emong the cther fetuses.
Positive Control:

Eighteen of the 22 docs in this group betcame pregnant; however,

[14

Doe Fo. 66-787 aborted nine smell nbryos on the 194h gestatic 2 day, end the
uteri of Doe Ko. 66-786 showed, when sacrificed on the 29th gestation day,
Six apparent implantation sites which cculd not be accounted for. Pos bibla
thié doe aborted scmetire during the gestation period and deﬁoured the young.
The uteri of the four acnpregrant anirmals did not show eny evidence of fetal
inplantztion or resorption,

Total implantiation sites, ineluding the six unaccounted for sites

aei

noted above, in Lhe pregnant does of this group av reraged 8.0 and ranged from

4
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throo to 12, OI the- 1“‘ fertilized ove iwplanted, cight were resovbed; 29,
inelnding the nince aborted on Lhe 19th day, wore bara dead; 109 vere biorn
alive; and six were unaccounted for. Eighl of the young, seven live ones

and ane dead one, showed gross abnormalitic
Onc of the dead fetuses from Doe No. €6-782 showed ay parent

uichilicnl strangulation,  One

" the live young from Doe Ho. 6’-{14 showed
a watery-azppearing cyst and incomplcte skin formation over ihe sacrum and
displuycd very little use of the hind limbs, Six of {he reyuln1n5 Live youny
{two JTOM Doc No. 6”-755 and ono cach from Does No. (6= 791, Fo. 66-79L,

Ro. 06-79%5, and Ko. 66—796, showed gross ebnn“mwligies of the left or right

orepaw; a bent or elub-like spveoarence was ohserved s nJ one pup walked on
i 3 I P

[a

¢ radial-carpel joint. The one pup from Doo To. 66~"0h elso showed o
(%] B -~ "

&

diephragmatic herria resulting in a portion of" the 1nLe stines prcsbut in the

Lhoracic eavily, collapsed lungs, and the absence of a ri ight kiduney. ‘The

-

dead feluses varied in size, deprending on the 3u¢ge of development prior to

oy

death, and none werc comparable to the 1ivc Tfetuses in size. Fo other gross
abnormalities were observed among the other fetuses.
0.1% Level:
Ninecteen of ihe 2h’dqes in this group became pregnant. The uteri
of thé five nonpregrant does, inecluding the one thatvdied; did not show ahy
cvidence or.fctal implantation or rcsorption; Total implantetion sites in
the pregnant does of thiﬁvgroup averaged 9.5 and ranged from six to i3. Of the

lﬁl”fcrtilized ovo. implanted, 12 were resorbed, nine were born dead, and 160

- 7
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were born alive,  Two of the doos (Does Mo, 6C-816 and M. 6G-823) adelivered

live pupn prior to schedulad Cacsurean sceiions, One: of the pups Trom

AIE T . X -, . ) .
boe Koo G0-010, nstuvrsl delivery, showed it appesred - to be subeubancous

LR SR
hoemorrhace in the eranianl ares. Mo other gross exiernal or internal

alnovralities were obscrved in any of the live or dead Tetuses. The deed

ffeluses variced in "205 derc udln* 01 the stage of develop peent prior to doatn.
arel none were co"n"r“u7c to the live fcbu. 08 in size,

0.625%, 18G:

Twenty of the 24 does in this group vecame pregnant. For Doe

-
2

Ne. G5-839 pregnancy was terminated cn the 25th gesbation day due to a moribun

1

condition; Doc Iin. (6~€3 liverad naturally before scheduled Cucsarca:

~ L

1 uctio:‘:. The uwleri of the lour nonpregaunt animils did not show any cvidence

of fctal implanialion or resorphicn.
Totzl implantaticn sites in the pregnant does of this group averzged

8.6 and ranged from three to 11. OF the 173 Tertilized ova iwplanted, 14 were
resorved, eight were born dend, and 151 were born alive. No gross internsal

or cxternal abnormalities

ot

)
8]
g
<
O
1]

erved in any of the live or dead fetuses. -
‘The dead fetgscs veried in size, depending on the stage of development prior
Lo dcgth; and only two of thcm‘werc comparable to the live fetuses in size;
the litter delivered on the 25Lh gLaLzbJon day was slightly smaller in size

than those obtained on the RHLh and 30th days

Ly S e
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of the s=ix ronpregnent aniwals d‘d not SIOI any cvld»rﬂn of fetal

cr resorplicn. Total imp

16 vere born dead, and 14k were Lorn alive. The dead

Y

Bighteon of {he 2l dozs in this Eroup becane pregnant.  Tine uteri

2l Imelantation
lenizstion siles in 1h_ pregaant does of this group

rox 7 to 1l.  OFf the 168 feztil ed ova implanted,

in size, depending on the staze of development prior to death,

s

cleared are presentel in

Clearlﬂ" gnl st

O

L2 positive conirol purs

S 2
pups, and L9 of the §.23%

“After staining,

booe
3

comparalive difference
ossification, and for the
In the negative

three of the pups include

conparable in size to the 1

Ky

ve Tetuses of the

showed a malformed

“he redizi~carpal Joint., Lo grozs internal or external

changes feor o el and test pups which were
aining was perfernried on 47 negetive control pups,

e 0.825% test

size, location, aiypical foruztion, and incomplete
avnormal abcence or presence of bone siructures.
* control group, skeletal ebrormslities notzd in

d marred fusion of ribs on the left side in the
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Luntor verion (one Live ), and slight or noderate spinal curvalare in Lhe

eaion (Uwo dead pups).  Obther apparcntly sponbancoasly occurring

[

oo

Findinos . Found In theose control 2nimals ag well as in control enimals from

ps
<

provioun included wmiscing or small £ifth sternebrac, smell sixth

sternobieac, and small 13th rib,

-

In the positive contrcl group, no skeleblsd abnormalities, ap:rtt. frcm
Jicse requently Tound in nagaiivc éontrol animals, wére found in any of the
pups clearad.

At the O.l‘,’) et level, bone cha nf*@ were c:om;;)arr.zblc to those f‘éund
in the neg: o ive control animnls; however, ril}s 8 - g of onc pup showed a
swollen oroea in the ’ contral }’\5}"h1031, £t the O«?I"f’; test level, no skeletal

.

abnori:-fz‘- itics were found in any of the pups clesrcd, bone changes vere
nu.ﬂ le to 'Lnos" occurring spontanccusly in < rol pups. At the 8.25‘]5
itest level, three live pups fron Doz Io. 66-855 showed retarded elosvre of the

cranial svitures. OSince {lheso latier changes were Tound in & single litter angd

not in others at this dosage, it is rot considered to be compound-induced

bul probably due Lo geneltic alizrziion. Retarded suture closure is not

Irequent spontancous ancmaly in this straln of rabbits., No other skeletal

abiorrmalities other than those also occurring in the control animals, wvere

noted in any of the pups cloared.

SUMMARY

Oral ingestion. of' monosodium glutamate for six to seven weeks at

diet‘eu'y feeding levels of 0.1, 0.829, and 8.25% did r.ot produce, in adult

male and fomale albine rablbils, any toxic effects vhich eould be atiridbuted
‘cr.:::,;i-,ra;:-_nv.’.,. Transient sicns of respiratory and intestinal J.nfcdv)v: wore

. i ~r ISRV S
noled in both control and test anincls. AL the 0.1% level, one animsl of




- 13 -
<
cnodled during the sbudys seacs Ly" pricr to death and neor ey
findings indicated intestinal raceid cnteritis., ne 0.825¢% doe sucrificed
en the 2, pestation dey in o moribuand ccnd Lion showed lung consolidailion

LS Ny

ard abscessation, At termination ope high level male showed gross sigas of

b o

vere comperatle in all groups. The test males

were fed morosodiun Zlutamzbe two o three weoks prior {o mating,

ous intestinel contents at neCrops) Body veight

and were mated to eninzls within the cane group. The positive control animels -

received 100 mg, of Thalidomide pﬁr kg. of body weight from the eighth

through the 16th gesteiion dey culy ernd were maintained on ground Purina Rebbit

ine negative control an rimals

< -
p&S

PR X S PIRe + Ty pa
Chow du.,[¢l:5 the remalnder of Thne

received the ground tazzl dies during the entire stuldy. CoucenuLon occurred

negative control does 18/22 rositive control does, 19/2L 0.1% test
does, 20/2L 0.825% test does, snd 13/2h 8.25% test does,

end externzl & b ormal findings and number of

The gross inte
resorption sites per tofal nwiier of implantation sites ere swnmarized Bclow.

GRO3IS ITUTFRILLT
GROUP e

GROSS EXTERIAI, ABNORIA LITIES
Live Fetuses Dead :etusgb

RESORP-

TIONS

Negetive Control 3/132 ' 1/17 "~ 0/132 1/17

Positive Control ~  1/109 . 0/16 7109 | 1/16

0.1% ¥sG ‘ 0/160 , 6/9 ' 1/160 | 0/9

0.825% 15g 0/151 0/8 ~ 0/151 0/8

8.25% M3G o/1kl 0/16 1/ 0/16

-,

19/168
8/148
12/181
18/173
8/168
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The total namber of dead positive control feiuscs used in the
above suwinary does nol include the, fetuses aborled on the 19th day since

they were too small for groess examination, nor the six wnzccoonted for

implantation sites in the one doz, The one abnormal live fetus in the

,’.~

A e e s
¢, 17 N30 groupn was. o

eliverad naturally and showed, what eppesyed Lo be,
subcutanzcue hemorrhages in the cranial area. The gross externsl abnormaliti

ol

noted sxon the seven llvc poultxve con trol fetuses and the one live 8.25% F“

fetus ¥oere malformed forepaws. The gross internal gbnormalitics noted in the
live negative control fetuses incluled digpliragaatic herniz and collapsed

33 and pilky ebdorinsl fluid ernd intestinal edhesions. One live posi-

control ictu 2lgo showed a digphragnmatic hevnwa. In one dzad nepative
control aninmal (ﬂuortei on the 27th day) the gross external aLﬂO“”~7i(i es

Y formaulon over the enlerior

-

consisted of malfornad forepaws, incorpleie skl

:l
01

part the bedy, and no ppércnt tone formation in the cranial afea. In

the ore dead poultive control animal, the gross .extcrna’ abnorralities con-
- sigsted éf umbilical stranzviation. The gross internal abnormalities in the’
onc deed negative control felus included a mottled liver, pa]c ~appearing

inte .iinus, and a small azoaht of fluid in the'thqracic cavlty. The average
litter welght of the live paps from each gréup ranged from 38 to 4h gfams

and the’averuge‘length from 9.9 to 10.3 centimclers.

Tire type and 1nc1dcnoc of skelctal abnormalities nowgd in all grouns

were consistent with Lhe control cxvericnce of this, laborstory for the rabhit

c3
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Sponsorr International Minerals & Chenical Co:por tion Date:  July 18, 1969
T |
Mietericl Monosodium Glutamate

Subject: ° ADDENDUM TO FINAL REPORT ‘ _
N Reproductlon Study - Rabbits T o o R
7 Progect ¥o. 466-103" - S ST o

. ., SIMD{ARY <. ‘ S

Ficrosccpic examination was performed on hewatoxy11n~ and eosin—stulncd
sections of brain tissue from rabblg pups of Progéct Wo. 466~103, removed by
. Caesarean saction on Gestation Day 29 or 30. Ten of the pups (flve rale and
five female, Path ¥o. 47-738 to Path No. 47-747) were removed from does whlch had

(74

been fed monosodium glutamate at a level of 8.25% for two to three weeks prior

o méfigg‘dnd”during the subsequeﬁﬁ 28 to 30 days prior to Caesarean section. Thé
10 cdﬁtrol pups (five males and fivé‘females) vere obtained‘from.does wvhich were

- maintained on the basal laboratdry diet, Transverse sectioné of the brain were
exanined at thé level of.;h;’hypothala::c nuc1e1 and pltuitary gland. ~Artifactual
_distoffion of the brain was bgcasionally noted in sections from pups of both treated

. . r. -
and control does. Evidence of nauronal necrosis or other pathologic alteration was

-

not apparent in the sections exemined.

In conclusion, there was ne discernible differemnce in the hlstologic

appearance of brain sections from pups obtained from control does or those receiving

monosodium glutamate at a level of 8.25% of the diet.

.

. Sub"u.tted by (=2 7, e r.', ’5;_7/‘, A, M)}d{)

RICHARD W, \’OLL!\ER Jr., b.V.M. ,/l’n.D.
Staff Pathologist ’
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and average compound consw 1pi ion on on m/mv/uu basis for

N - male and female olbino radigys which served as nejtive Py
‘ controls or received Monos{ Pvm gilubamate at the indicated
' ” : dosage levels.
WERK RODY WRIGHT IN GRAMS , . MZAY FOOD - COMPOUX
ro. PEAN PANGH - MEAN RARGE CON3'MPITON (GRAMS) CONSUVFTTION (MG/KG/DA7)
malas nales females females males Temales miles : ferolen
, GROUP KO. 1 - NEGATIVE CONTROL

0’ 3779 3026-450L 3386 2610-4358 - - ' - - -

1 3800 2970-4LT0 340G 281 h-bhod 771 - 783 - : -

2 3756 2951-1+380 3374 2077-4370 699 697 - -

3 3808 2951-k525 3ko2 2857-Lhos 71 : 892 - e

4 3813 2071 -4lhh 35h2 2307 -462k4 851 365 - -

5 3845 2969-4186 2676 20673 «hC“T 318 052 - -

& 3352 2018-L5%8 3736 2007 -8 TEN Bﬂ" ' - : ‘ "
T 3616 2900~ lh 50 3699 311.3-4218 79T 936 - = -

GROUP NO. 3 - 0.1% MONOSODIUM GILUTAMATE

0 3697 3353-4200 3479 267T7-hhlo - - - -

L 3668 skko-k252  3Lpg 2526-1343 672 759 26.0 31.8

2 3655 3322-k218 3470 4022 1306 - 519 756 20.1 21.7
3 3736 3&&1-&210 3523 1575-4hsk 893 866 3k.5 36.2

& 376k 3420-%341 3716 2935-4579 875 : 936 33.3 3.9

5 . 3791 3hh3-4501 3939  2991-4865 805 9 53 30.4 35,4

6 381k 3ko2-4460 3393 3023-1012 S 834 890 31.3 Lo
7 30.6 1.0

3956 3533-bk70 3839 3102-hokk 815 11109




o

MFAN TOOD

S0DY WEIGHT TN GRAVS

VEAN BARGE CONSULTTTION (GRAMS)
males mzl2s male s females
GROUP NO. & - 0.825% MOJJUOUIUM_GLUTAMNIE
0 3645 301L-Lhk75 3129 2613-?9" - - | - -
1 3699 3100-bliT2 3204 3)4 ~ki23 67T - 8ho 217 313
2 3614 2077 - 12h3 3223 2471076 S5 767 ' 165 281
3 3654 3131-W339 3320 2512-L125 330 a8s5 270 355
5 3712 3Lb--hhc3 3575 2713-k202 608 1015 259 352
5 373 3134%-L500 3608 2760-h306 T 999 259 342
6 37LD 3116-4062 3688 2d5u-hnog 737 026 232 250
T 3860 3008-h13h 367 2'8'-“1“J 757 1151 ’ LY 255
GROUP NO. 5 - 8.25% Momouooruv GLUP«MNnP N
0 3713 2980-46T1 3300 26Th-bh11 - - - -
i 3748 208 5-46k3 3322 2752-4375 799 798 2520 2
2 3696 3127-4’66 3292 2699-L1TT €80 TTh 2180 2
3 3209 3333-L4694 3393 2907-k291 000 ’ g2 . 2530 3
4 3813 3397-L55k 3k99 3095-4208 910 930 2610 4
s L33k 3482-4515 3605 2201-4550 826 960 2540 3
S 3577 k524 h580 3692 3236-5767 ‘783 858 2390 2
7 2823 3z

3511-k551 3739 3hu6-brhi o2 : 1060 Bcio!




or pesitive centrels or received Monosodium Glutorsbo
dietory levels. See text for details. e
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NUMBER
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e gt
FOTUCES WRIGHTD

GESTATION IMPLANTATION

C5-754  Caesarean
£5-755  Caesarsaon
H5-755 Caesarcan
63-T57 ° Coesarean
C8-TES Caesarean
S5-780  Ceesareon
65-7T65  Ceesarsan
AG-TEL Caesarean’
£5-7€5  Caesercan
E5-T55  Caessrean
6E-770 Caesersan
EO-TTL  Caesarean
E5-TT2  Cassarean
05-T73 Czasareaon
$6-761  Coesaresn
CE-TAT  CLoesoarean
£8-7E8 Coesercen
08-759  Coesarean
2C-TTh Cassarcan
{8-775  Cacsarean
CO-TTT Cozgarean
56-739  Not pregnant
60-T62  Fot pregnent
E0-T7T6 Yot pregnant

DAY . SITHS

GROUP KO, 1 - WECATIVE CONTROL

9.k
11.3

=W

ek

he]

Ve

H
~NOVW oD N I=

AN GNO
\)
(9}

S

oS

i

n

\O
[oRes gV o]
L)
=

1

o
O
-
O L \A

L
O
P e
O OO0 OwW =

. 2
8 L
29 p) ) 0 . -
29 8 b .5 1L
29 1h 1 32 .5 134
29 L5 3 X

o
0
—
o~
}.—J
e

[l o2 ]
HOQLIOOOQCWVwOoO

N

h
.

V)
Y]

N
\D
D oW PO o’
W=\ WD 10 O

ko

N
\O
)
ly
—

1

TN
wan

(WV)
o
-t

s
N~
‘_:l Lol

oooo:«w—*wo‘oomi-'!.cmz——-omoowm
t
*
3

(]
o

MO S~ O

VIO H GO A 0 OO

n o4
(AR
[l ol sl |

~

MOOIHF HIHGCOMNHOM I OO OMNO O




TILLEIRTES

-
(=]

3
s

wak

L
K
-

P p 4

GESTATION

hariel

dritd ke Vet

Ly

'

2

O
=
o
EE
3
Wm
[aa}

.
DRTTY

>TF

A
G

4

ERNY

e me e

arl

I

ol

7ol

¥

DAY

La

HALIDOMIDE

T

GROUP NO. 2 - POSITIVE CONTROL - 100 MG/XG/DAY T

o

QO Q el et 0§ O

(& (s8]
AT | « 1 1 3
b~ = .

L
IN TN
— =~
HON OO0

M MNMND O M
NV O Ovrd O

t OO OO QA OO

N0 O " :/

7....)...)526 (38N
* ok % .
R P . P
-‘WmﬂJ P 3P O t ot s
(A% . :
A - N
D AU HGO O MO

, 7.1(0 1926 O/Tr)

OO(/OO/OOO/O l
~ i ot
60, NSOV Qi IO OV O
S W an Pt SN Te W Jo SEOTT 0N O O ST OY S T
D\~ ) S0 N0 0 N
~Q ~x
~) ~ :
CNO O O\ \D D O~ OO IN
— —~t =t~ o~
990/90,,90;99.90/99990/0/0/
ANUNNUANNNNAUUANO U NN
£ .
m 42 43 43 42
P £ 53 8o
8asa TnmogegoOongenonaagg
.wammm%%uaw&mmmla.aﬂmm\m&&&&
[TIEIREI N YE YR T @O 0o 6 ) 06O o0 @
YV I ARV VI VIR VIR R R A I R T
e RS B B R B B R S B S S S S G QA (S I T o PRy o N
- oo 2RO I IR G & B A R o B ORI ) S S B T BT
HO OO e0y g QOO Q2P
aaecsaaeaseaaaeaaa,oooo
FOODOUVLDLVLLUVLDOVLVLLLOOLD OO DY B
- £ .
~cO O 3; NO D O e Q) Ot WD B OV ON 4 ONED)
WO ~CH D) U)oU) W) O «: 239 O/ OOV O G [~ O Oy
[ A el 7;.(7: 7- 7 Ll S B e i Al ool S SO Ry Ry
[ T R B ..__.....
\D WL ADND D WO\ /le /J AN 35 LD AD D DN \ODAD
OO NDAD WG\ .,../Ufh/O,C,O/OfD/L N0 (ANSANCRVSRYS RV RN

.




T ETIVOG

- -
L&J:‘

H
£
|72]

IRTS

G AT
;.«,.;LJCU:):_ -
3

A aLEA S

TS

-y

et

WAN
GTT
XA Ao

I
ST O

1
i

AT
sad

WELIG

5S

TR

A1
1R
L Ad

VL

T s ey
s,

ANTATTION

T
4

[o4
W2

mpP

CESTATION
DAY

o=

hal

GROUP XO. 3 - 0.1% MONOSQDIUM GLUTAMATE

NOAOATOCOOO Tl OO QO -t G

3 32 (@)

[ SR T | 1 1t .

r_) .H/OJ QN

u.n, ¥

.._./%,_oovm._vww
[a)] ~t

OCOOOWNOn

ho_ﬁ/l F)G‘u‘

lmmO/OoO O/O

ONI=\O DNCNCND
[ i

-

29
29

rean
rR2an
rean
rean
raan
reon

2
Caesa
2
e
2
2
]

Qu xt ) C.v :w n.\_u

rJ,CrC,JfJ/J:: .,O /C/ ,,;,J

AWRNA R C/C N NO N

MmO O~

QOO C OO

:)..I._ 0/7 3...)0/~l 9).866

L/O C/

33
Lo
8

2
il

10

- 10
1 11

10

2

a

a
arzan

2

W .y v
G 00w
(GRS S R
OOLO

Nk ANOD

Pt =8 e i

uabﬁC CuO\uDvnQnQ

90/9918 90/

NN ON -1 N O\ O O
(A Ren Wig P - LYot v

OV ONONDE B -t e
(= i

UO ANDWD G
.)_1_!._ -.l~
NOCOOOO RO~
AN IO )N QG 6y

@
ot
(=]
N
+2 4P
§ 85
o =1
(o BN S EN S B SR v I 4| £ 68 51
aa.a.a&& th th )
[CEN IO RS BRI e LRI
$40M 5 by S0 S| o L3 S 6y
(o IO IO B IS I T YO S M o
0w v W s
P PR TR O I & R NS B L
AW o d e d OO0 0o
QOOOOO et

Co b= 6 = Q8 0D Gzt Gk Uy
«.Cnv...*lﬁc.\;.). .,_Abﬁ\..Lnda
3 Ly () sCQ QJQUnOAJOJ

&
_ Vi
\

regnant

<

ot pregnent

It

ot

]
<) ) /J/\.C./J;J/C,C Oy
SURSVATORNS] f.C RS Crc MOMIAD G\ DD DD




IO Mt MU OOCOUNO~AO GO OO

o s a1 bt aa——

eIk . : .

54 [FRN . o O

£ Sl i s a2, %9 v 9
w ~ AN \O R
£ . .

W -

) # X : &
£ 04 S e

£ o R N T T T T T A o U T SR R S S
[ £3] d [

o5 B o000 0O0CHNO-OOHMHO OO
=% >}
22 2
=
2
et =
Wm (& 837.47?130,515¢.L..Jln‘_]O/O
= . s+ e s « ¢ e 4 e PR
5 OE 2 O COORC OO G O il Chrt Cr O
R -t o=t pd 4~ o~ ~ Ea i Bt I o} r—~ i
o o, 8
DS 4 ‘U
.mi_ Vixm = .ﬂv . [T Py
Sy =3 el QF b I P YU P g Y 0NV —
B &) BREYREARUIRNL Y o SwE Ak
3 \M.“ 3 U.“
) 3 -
N
7 QJ
e «Q
(S0 (5] »
eaae (@) W= OSND NN CVND H oD 8 OVD OO O
&2 0 r—t i i
ot e H
2 -
¥ .
(@] C
H =4
<L D 4% .
= o
I O COODNAHP-N-OVM =D OV VO GV
< B S~ ~ e~ i :
Pl (&
e
(=
t=
(o
SN
o M
< <t WNONCNON GO OV O O/O/OJO/QO‘OOOOOO
FWMD QU Ay c?? Cd Q00 0N O Y OD (73 (D) O )
G}
[&] .
2P PP
£ 8 5 5
. o ol ﬂw [
1 P el o 308
I 0o o Wt
i1 o -t o N o
S [EEE YRGS I VI VR
b1 S 3ROy
' wom s
M (3] 4 € 4D D 4 4> D
A Gowoel ¢ O 0 00

AN :.DJ .: LI I ~\‘ \0
[ S48 T0hg UG BNy I
:C.Qu»auni_\uc;«.r.()v

1
SCONONLL NN ,._.;D.C,Cf.

Y ,J/J, i ;./: :
L AT NG W D LoD NOAD D WG A NOAD) ,,C




e i =S = T = E23 A i e Ty RS IR S 8ttt S -l R W B B 3 0 LK VL M K X S N OPEURR W Y 1) L4
o groups serving as negetlve or positive controls {ihwiidomide) ) :
f‘Eu‘ or receiving HonoscdiygaGlubamete; expresscd as a perceatuge !
‘ of number of [etuscs ing variations/nurber of Tetuzes
exanined. Numbers in parentheses indicate total number of .
fetuses examined. ‘ ,
: : CGROU? NO, 1 CROUP WO, 2 SROUF NG, 3
SKZLETAL VARTATIONS " NEGATIVZ COVTROL  POSITIVE CONTROL 0.1%
Alive Dend Aiive ' Dead - Alive Dead
[N @ @A () U9 {5)
B A A b
ternebrae
Tissing: rno. 1 17 2 Lo
ne. 2 17 26
q no. 3 2
: ‘ no. 4 , 2 20
ne. 5 9 2 3 50 e 2 20 33 etel &7
4 no. 6 : 2 . 33 6 [Ho) 2 33 L 2 57
: ~all {ros. 1 - 6) Ll ' 33 23
4 3mzll: no. 1 23
8 ro. 2 11 3 12 2 L 6T g z3
e - no. 3 Lo 33 35
] ' no. L _ R . . _ k 2 23
- no. 5 57 1 58 17 e2 eo 56 33 T 27
4 ro. 6 L 22 -3 b 20 7 il
| Additiomal: ho. 7 2
fusion: nos. 1, 2, &3 4 2 v
ncs. 4 &5 3 2
1 Atypical Stiructure: no. 5 -2 2
no. 6 b 11
ro. 7 11 : J
nos, 8 &9 _ ' , : 2
all (ros. 1 - 12) ok ' .
Additional: no. 13 ‘ 5k 22 17 Ls €0 3L z3 5 ‘&7
Small: mno, 1 o 3 20 33
no. 2. 2
4 Atyeical Structure: no. 1l 3 '
no. 13 L
Tusicn: &ll (nos. 1 - 12 on left) 2
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FRRE BRI S O IO RS VIS IR OC AR,

our 1o, 2 GRCUP NO. 3

GROUP KO, 1

S&LnThL VARTATIONS © NEGATIVE CONTROY, SIETVE CORTROL O.lf
Alive Land i Dead Aliw Dond
e ——— o 77 T e
(’-‘ﬂ’a) (o) \05 T ) (3)
e — o
fo o o A e,
33 50 60 &7 23
33
33 17
11
33 . 1
Ke tebrae 33
Veritebrae 11 17 Lo 33
Vertebrae : 17 Lo ‘ b33
' ap ’ 67 60 €7 iz
33
o o7 60 67 32
lznges 33 33 20
7
1
. 33 : 67 Lo 33
33 33
Lk 50 ly
, 22 17
22 17
additional ossified material z
Farrounded by wave-like materiel
(::c: bone related) , 20 11
ﬁ ’::1 Survature :
¢ic region ' _ : 2 - - Z '
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HAZLETON !.A BOAATOTES, K0,
PR UFE STIENCES CENTER

Sponsor: | Internatioral Minerals & Chemfenl Corporation Date: Joly 18, 1969
Materiall  Monosodium Glutamate
Criants - - e '
B =sject ADDENDUM T0 FIMNAL REPORT .
o : Reproducticn Study - nabbits . : o -
i . Projact Mo, 466-103 S ' ' )
-
' .
o SUMMARY
i ' i o
i ' . R . . _
- : Microscopic examination was performed on hematoxylin- and eosin-stained

A

P sections of brain tissue from rabblt pups of Project No. 465-103, removed by
Cazsarean section on Gestatica Day 29 or 30. Ten of the pups (five male and

five femala, Path ¥o. 47-738 to Path Vo. 47-747) were removed from does which had

been fed monosodivm glutamata at a level of 8.25% for two to three weeks priorx

.to mgting ard during the subsegquent 29 to 30 days prior to Cdesarﬂai sectionu. The

o v 10 control pups (five males end five fomales) were obtained from does which were
maintainad on the basal laboratory diet. T ansverse sactions og the brain were.

: : exanined at the level of t’n.e hypothalamic nuclei and pituitary gland. Artifactual

distortion of the brain was occasiounally noted in sections froa pups of both treated

e and control does. Evidence of nauronal necrosis or other pathologic alteration was

i " not apparént in tha sections examined.

In conciusioﬁ, there was no discecnible difference in thé histologie

-i appearance of brain sectious from pups obtained from control does or those receiving

{ .

monosodium glutamate at a level of 8.257% of the diet.

) ?Q% -

T(TCVARD W. VOELKER, Jr., D. V.A’. .D.
Stoff Pathologist
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